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ABSTRACT

ACTIVE IMMUNIZATION or A HUMAN AGAINST

NAJA NAJA VENOM

A Preliminary Report

OBJECT

To determine whether or not a human subject could be immunized
against the bite of the Indian cobra (NJi aja . To study the develop-
ment and titer of neutralising antibodies produced. To determine any
pathological conditions produced by the injections during the course of

immunization.

RESULTS

Tests demonstrated the theoretical neutralization potential of the
subject's circulating globulin to be approximately 100 mug Naja r.&J.
venom. Examination of the subject during and after the course of the
immunization schedule revealed development of no pathological con-
ditions.

CONC LUSIONdS

Using venomis with little or no local toxicity, it appears that man

may be safely immunized.
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ACTIVE IMMUNIZATION OF A HUMAN AGAINST
NAJA NAJA VENOM

A Preliminary Report

Because of the complexity of venom proteins and their great
local and systemic effects, active immunization has been confined to
animals utilized in the production of commercial antivenins. In this
&tudy the feasibility of a safe and practical method of immunization of
man against snakebite has been explored.

Parrish and Pollard (f) found that immunity against the effect
of snakebite did not exist among 14 human subjects, each of whom had
been bitten two or more times by Crotalid snakes. However, the de-
velopment of a persistent immunity might not be anticipated in this
group because envenomation occurred from ,-year to 14-year inter-
vals, and the members of the group were also treated with antivenins
following snakebite. The first observation of active immunization
against snakebite was reported by Haast and Winer (Z). A subject
(human) was given repeated injections of crude cobra venom over a
period of Z-I/Z years. A maximal irjection oi 40 mg of venom was
tolerated, and this quantity of venom is lethal in the absence of im-
munity. Immunological tests were not performed with the serum or
globulin to determine the degree of protection afforded by these in-
jections, but the 40 mg immunizing dose of venom he tolerated is
significant.

Wiener (3) described in one human subject the titer rise and
persistence effected by repeated .je,,tions of Australian Tiger Snake
venom. This subject survived the bite of a snake of this species with
little difficulty subsequent to his immunization.

In this laboratory, in an attempt to measure the development of
neutralizing antibodies, a human subject was given 17 injections con-
taining increiasing amounts of Indian cobra (Naja nasa) venom. Venom
solutions were passed through a mill.pore filter and then added to an
equal volume of a 4% Sodiunm Alsinate adjuvant.* The 17 injections
were given over a period of S months (Fig. i). Ten ml of blood was
withdrawn from the subject after the 4th. 7th, and 10th injections.
Five hundred ml of blood was withdrawn after the I1th injection, and

eIodium Alignate Adjivant, Colab Laboratories, Box 66. Chicago

Heights. Illinois.

•:: _



I liter afte- the 17th. Globulins were separated from serum by am-
monium sulfate precipitation. and the antivenin titer was determined
by neutral.ation of Naja naJa venom in lb-ZO Gm Swiss mice. Iden-
tical neutralization tests were conducted by a commercial laboratory
JFig. Z).

The results o1' this study show a development of active immuniza-
tion against cobra venom. One ml of the globulin solution neutralized
3( mouse LDr,0 * (. Z44 nig venom). Since it required 100 mnl of whole

biocad to produce I Gm of the crude globulin, it is estimated on a blood
volume basis if-at -10 Gm are present in the subject's circulation. This
..irculating glub-ialn alone therefore should neutralize a dose of 100 mng
cobra venom. This calculation does not take into account the extra-
vascular globulins present in the area of envenomation, which them-
selves are capatt.e of venom neutralization.

The subject receiving r-ibra venom was Lnder observation by a
physician. Periodic Wlood and blood chemistry examinations were con-
dticted to determine possible pathological conditions arising from the
injections. Examination of the subject during and after the injections
indicated the absence of pathological response to the venom except for
local swelling andi pain which persisted from I to 3 days in the aro.a
of injection. fur a 2-week period after the I 'eth injection of ven-z-n.
the subject 's blood pressure was elevated slightly.

The potential advantages cGf active immunization of man againait
envenomation have been recognized for many years. The presence of
locally necrotizing enzymes in some venoms still presents a formidable
obstacle. However, in venoms with little or no local toxicity it appears
that man may be safely immunized.
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